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ABSTRACT 

These experiments tested the hypothesis that an 
instructional strateg y invo Iving guided discovery will promote 
neaningful learning of problem solving concepts by activating an 
assimilative set during learning. In order to investigate the effect 
of discovery training and concrete aanipulation, preschool children 
were given training in one to one correspondence. In the first study 
(involving 19 subjects) a discovery method was compared to a matched 
expository H'ethod, both of which involved active manipulation of 
objects. The second study (involving 2** subjects) replicated the 
first study using different materials and included a third group 
(observation training) in which subjects did not manipu late objects. 
The learning outcomes were evaluated by tests of short-term recall, 
short* term transfer, long-term recall and long-term transfer. 
Perf ormance on the posttest s administered by a '^blind" experimenter 
revealed a pattern in which groups did not differ on short-term 
recall but the discovery group excelled on far transfer 
(conservation) and delayed recall. The effect of guided discovery on 
the acquisition of broader learning outcomes was discussed. (!1S) 



* Documents acquired by ERIC include many informal unpublished * 

* materials not available from other sources. ERIC makes every effort * 

* to obtain the best copy available. Nevertheless, items of marginal * 

* reproducibility are often encountered and this affects the quality * 

* of the microfiche and hardcopy reproductions ERIC makes available * 

* via the ERIC Document Reproduction Service (EDRS). EDRS is not * 

* responsible for the quality of the original document. Reproductions * 

* supplied by EDRS are the best that can be made from the original. * 



DE F'ARI fVtC NT OF HC: AL tK 

NATIONAL iNtTltUTCOF 
eOUCATlON 

< S vrf^b NT r^A^ BE E.N H bPfiO- 

. PSON Otr Ofc'G'^N'J A' 'ON OhiCin, 

aTiNC^jT F*OiNTS or Vlt a or OPi NtONi 
STATE 0 DO NOT N^iltSiAHJLV WEPkE, 
St N rOF t iCiAL NATlOhlAt fhi^TlTUTE OF 

E Vt\f<: A 1 lOhi posp tpojm oh POt +Cy 



Guided Discovery for Children's Learning of Number Concepts 



Aletha Solter 
and 

Richard E. Mayer 
University of California, Santa Barbara 



Paper presented at 1977 fpeetings of the American Educational Research 
Association, April, 1977- 



Gu i ded 



Discovery for Children's Learning of Number Concepts 



Abstract 

In two experiments, ^3 pre-schoolers learned the concept of one-to 
one correspondence to identical behavioral criterlo by matched discovery 
expository or observation nvethods of instruction. Performance on a sub' 
sequent posttest, odministered by a "blind" experimenter, reveoled o 
pottern in which the groups did not differ on short-term recall but the 
discovery group excelled on far transfer (conservation) and delayed 
recoil* The effect of guided discovery on the acquisition of broader 
learning outcomes was discussed. 
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Guided Discovery for Children's Learning of Number Concepts 

Discovery methods of instruction received much attention during the 
1960's. The promise of "meaningful" learning outcomes^ superior transfer 
and longer retention were particularly attractive to educators (Bruner, 
I96I; Shulman & Keislar^ 1966). However^ consistent empirical support 
for the claims failed to materialize (Wittrock, 1966)^ and there has been 
a lack of agreement on how to define the concept of discovery or relate it 
to a useful theory of instruction (Strike, 1975). 

More recently, Mayer (1975) has suggested a theory of instruction 
based on the idea that meaningful learning depends on the satisfaction of 
at least three conditions: (I) Reception the learner must be presented 
with 3nd pay at-ention to the to-be^Iearned material. (2) Availability 
a set of related experiences must be available in the learner's long term 
memory to serve as an assimilative set. (3) Activation the assimilative 
set must be actively processed during learning. According to this view^ 
discovery methods of instruction might be supposed to have their main effect 
on condition 3 by encouraging subjects to actively search and process their 
existing meaningful knowledge and relate it to on-going learning- 
There are several situations in which discovery methods of instruction 
might fail to achieve the goal of broader learning outcomes. Even though 
condition 3 niay be satisfied^ if the subject fails to discover the to-be- 
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I earned pr i nc i p le (cond i t ion I ) no I earn mg wi 1 1 occur < Th i s s i tua t ion 
provides one interpretation of the many instances in which ''guided 
discovery'* results in more Icarnfng or better transfer than pure discovery 
(Gagne e Bravn, I96I; Wittrock, 1966; Forgus e Schwartz, 1957)- In 
addition, discovery methods which encourage active search of existing 
knov/Icdgc (condition 3) will be of little value If no useful related 
knowledge exists in memory (condition 2)- For example, Mayer, Stiehl ^ 
Greeno (1975) Found that although all subjects could learn to solve 
simple binomial probability problenis by discovery, only the group that 
received pretraining in the basic underlying concepts performed better 
on transfer to more integrative problems. Finally, Egan ^ Greeno (1975) 
have produced evidence that discovery and rule methods of instruction 
may result in different patterns of transfer performance with rule subjects 
excelling on near transfer and discovery subjects excelling on far 
transfer problems; this finding is consistent with the idea that rule 
subjects added the material as presented (satlsfyiag only condition I) 
while discovery subjects integrated the new material vnthin existing 
knowledge (conditions I, 2 and 3) - 

There is some evidence thot instructional methods which serve to 
act I va te a learn I ng set (cond i t Ion 3) may be par t i cu lar ly Impor tan t for 
children^ Several investigators have studied the effects of discovery 
methods for Instructing children in mathematical concepts (Peters, 1970; 
Olander e Robertson, 1973; Anastasiov, et^ aK, 1970)- The results, as 



with those cited above, are contradictory* Much of the discrepancy may 
be accounted for by the non-uniform manner in which the learning outcomes 
have been evaluated. Also the concept of discovery itself is rather 
vague and has included a wide range of very diverse instructional stra" 
tegi es • 

Another manner in which the assimilative set might be activated 
during learning is to allow the learner to manipulate concrete materials, 
Piaget (1965) has claimed that mathematical concepts can only be learned 
if the Subject has an opportunity to manipulate real "concrete** objects. 
Television programs such as Sesane Street which attempt to teach basic 
mathematical concepts do not allow such active manipulation to occur, 
and would not result in meaningful learning according to this view. 
There is some evidence that learning of number concepts on Sesame Street 
may not be aS effective (Bogatz t Ball, 1971) as more rule"or i ented 
televised sequences (Henderson, Swanson S Zimmerman, 1975)» although 
neither allows for active manipulation of objects, A major problem con" 
fronting the discovery issue is to clearly separate "discovery from "active 
maeiipulation" in order to ascertain the contributions of each to learning. 
In order to investigate the effect of discovery training and concrete 
manipulation^ pre-school children were given training in one-to-one 
correspondence. In the first study, a discovery method was compared to a 
matched expository method* both of which involved active manipulation of 
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objects. The second study replicated the first study using different 
mater i a I s , and I nc 1 uded a thi rd group (observat i on t ra I n i ng) In wh i ch 
subjects did not manipulate objects. The learning outcomes were 
evaluated by tests of short-term recall, short-term transfer, long-tern* 
recal I , and long-term transfer. 

The assimilation theory cited above suggests several predictions that 
were tested in the present study. Discovery subjects should connect the 
new skill (one-to"one correspondence) with existing concepts while 
expository subjects might simply add the new behavior without integrating 
it. Since both groups learned to the same criterion, performance on 
short-term retention should be similar for both groups; however, the 
broader learning outcome of the discovery group should result in superior 
performance on problems requiring transfer of the learned material to 
nove I s i tuati ons , and long-term retent i on. A more s tra I ght forward i dea 
is that since both groups reach the same level of learning, they^KaVe 
learned the same thing and should perform similarly on all/'iests. In 
addition^ the present experiments will provide ie^^rmation on whether 
training with manipulation tliscovery and expository t ra i n i ng) resu I ts in 
broader learning than training involving no manipulation (observation 
trai ni ng) , 

Exper iment * 1 ^ 

Method 

Sub j ec ts . The subjects were 19 children betvveen the ages of 3 
years 6 months and 5 y^.^rs I month who attended a private nursery school 



near Santa Barbara, California and who failed a pretest for one-to-one 
correspondence (out of a larger group of 62 pretested children). They 
came prin\ari ty from white, middle-class and upper middle-class homes, 
and written parental permission was obtained for all subjects. 

Desi gn . Subjects were divided into two groups, wrth 10 subjects 
in the discovery training group and 9 subjects given expository training. 
All subjects v;ere tested on the same four posttests so that comparisons 
by type of posttest are within subject comparisons. 

Procedure . Each subject part i c i pa ted i nd t vi dua I ly in four sessions , 
sitting opposite the experimenter at a small table in the nursery school. 
Following each session, a small colored star was given as ^ reward for 
part ic i pat i ng. 

In session I, a pretest for one-to-one correspondence was administered 
to all subjects. Those who passed were eliminated from the study. In 
session 2 (two days later) those who failed the pretest were given one of 
tv;o training programs for one-to-one correspondence. Subjects were 
randomly assigned to treatments except that an attempt was made to equate 
groups for age and sex. In session 3 (5 to 7 days later) five recall tests 
and five transfer tests were administered. In session h (\h days later) 
three delayed recall tests and a test for conservation of number were 
administered. The experimenter who administered the tests did not know 
which training the subj ec ts had recei ved . 



Materials * The materials consisted of 12 red end '2 blue poker 

chips (1 1/2 Inches In diameter), 12 Small red poker chips (approximately 
l/k Inch diameter), 12 wOoden blocks () Inch sides), and e 10 x U Inch 
piece of white cardboard separated lengthwise by a 3/8 Inch rtdge. In 
addition, standard data forms and a package of colored gummed stars were 
used . 

Pretest . For the pretest six blue poker chips were placed on the 
experimenter's side of the board, next to the ridge, and equally spaced. 
The subject was given the red chips with the Instructions, "Now you put 
just as many red poker chips on your side. Make it so there are just as 
many red ones as blue ones." Following the subject's response, a second 
trial with seven poker chips was given. The criterion for passing the 
pretest was a correct response on either or both of the trials. 

Expository Training , One blue poker chip was placed on the experi- 
menter's side of the board, next to the ridge with instructions for the 
subject to watch carefully. One red poker chip was then placed directly 
oppsite the blue one, and the experimenter said: "See, I'm putting just 
as many poker chips on your side as there are on my side," The red one 
was then removed and the subject was asked to do it. If the subject did 
not correctly place a red chip opposite the blue one, the experimenter 
demonstrated again. This continued until the subject responded correctly. 
The procedure was then repeated with 2, 3» 5* 6, and 7 poker chips. 
Each error was corrected by the experimenter demonstrating again hov; to 
place the red chip?. The training ended after the subject had correctly 
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matched 7 blue poker chips with 7 red ones. 

DUcovery Training . One blue poker chip was placed on the txptrl- 

n«nter's side of the bo^rd, next to the rtdge, with the Instructions: 
**Now you put Just as many red poker chips On your side," If the Subject 
did not do It correctly, then the experimenter demonstrated, as In the 
expository training. After one chip was correctly matched^ two chips 

were presented. 

If the subject did not Correctly match two chips, the experimenter 
did not demonstrate tmmediately, but returned to one chip, letting the 
Subject rnatch one chip again. If the Subject still did not match two chips 
correctly the second time, then the experimenter demonstrated how to do It, 
This same procedure was then repeated with 3> ^> 5> 6> and 7 poker chips. 
Each tin^e the subject made an error, the experimenter returned to the 
prev^ious number, with demonstrations only as needed the second time around* 
The training ended after the subject had correctly matched 7 blue poker 
chips with 7 red ones. 

Recal 1 tests . Each subject was tested on the numbers 5. 6. 7. 8, 
and 9 with a procedure identical to that of the pretest. For the numbers 
8 and 5» the board was lengthened by adding an extra part to it, 

Trans^fer tests . Five tests involvfrg one to one correspondence were 
administered in which the conditions were slightly different from the 
trainin9. The instructions to the subjects were always to put "just 
as many^' objects on their side as there were on the experimenter's side 




f 



of th« board* Tho w«r« aft follows: 

K Olffer«nt objects: t«n , on«-tnCh wodtn blocks were used OA 
both sides of the board, tnsteed of poker chips. One triel 
we5 given ustng ( blocks. 
2. Smaller chtp^: the Subject was 9lv^n small ()A Inch dlameter)| 
red chips while the experimenter^ blue oneirefflatned the seme 
large stze* One trial was given with 7 chips. 
3> Chips closf together: the experimenter placed the chips In e 
row next to the rfdge with no spaces between them. The regular 
large-Sized chips were used. One trial was given using 6 
chips . 

4, Two rows of chips: the experimenter placed 7 chips on the 
board in two rows. One row w^Pnext to the ridge and contained 
k chips» white the other was further back and contained 3 chips, 
opposite the spaces between the first 4» making a zigzag pattern. 
One trial was given. 

5. Pties of chips: the experimenter's chips were placed in 3 piles 
of 2 chips each, next to the ridge, with the top chips covering 
about half of the bottom chips. One trial was given. 

Delayed recall tests . The subjects were tested on the numbers 5» 
7, and 9 with a procedure identical to that of the pretest. 
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Conjto rytlon Xv %X , Th« •xp«rlm«r>Uf flrtt prtiMUd tlx biM 
chlp» with in^tructlonf Idtntlctl to thost of th« prtttiti Any •rrofi 
Win* corrri trd< Once thtrt w«r« two rowf of Chlpf In Correct 0A# to 
^^nr cnrropondence, th« exptrimtnttr Ungthtntd th« row of r%4 chlpf by 
sprr.KJin<j rhem out ^o that they furpasftd th« row of blut chlpf by on« 
At ejch end< Th« Subjects w«r« than asked; "Ara thara ftill juft as 
r^ony red one^ as btua onas , or does one of uS have more?** The Subjects' 
rinsv^ers were written down* The Seme procedure was repeeted with 7 chips, 
except th^t the red Chips were pushed together* fnsteed of spread out, 
so thot they were surpassed by one blue Chip et each end* 
Resul ts 

Thirty-four subjects pasfed the pretest and were eliminated from 
th*- stuHy. Of the ?8 subjects who failed, 19 completed the training 
dnd tests < There were therefore 9 drop-outs. Two of the children 
dropped out after the pretest, two during discovery training^ 3 during 
expos! tory training, and 2 after completing the expository training 
but before the tests. 

Of the 19 subjects who completed the training and tests, 10 were 
in the discovery group and 9 In the expository group* The average age 
of the discovery group subjects was ^ years and I month (48*8 months)^ 
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while the expository group subjects averaged k years and 0 months in age 
(^7-9 months)- There was no significant difference between the mean ages 
of the 2 groups (t = 0.32, df ^ l7, P > -20) . The discovery group 
contained 7 girls and 3 boys, while the expository group contained 3 girls 
and 6 boys . 

The tests were scored as follows: each subject received k different 
scores between 0 and 100 reflecting the percentage of correct answers 
in each of the ^ types of tests: short-term recal 1, transfer, delayed 
recall, and conservation test. The means on eachposttest for the two 
groups appear in Table I . 

Two separate analyses of variance were computed on the data. The 
first had one between subjects factor (the type of training received) 
and one within subjects factor (the type of test). The effect of the 
type of training was significant (F = ^.66, df = I/I7, P < -05), with 
the discovery group performing better than the expository group,overal I . 
The effect of the type of test was also significant (F = 28-7* df = 3/51, 
p < -001), The group by test interaction did not quite reach significance 
at the -05 level (F = 2-28, df = 3/51, P < -1)- 

The second analysis of variance also had one between subjects 
factor (type of training), identical to the first analysis, but had two 
within subjects factors: delay of test (I week delay and 3 weeks delay), 
and type of test (recall and transfer). For purposes of this analysis, 
the conservation Lest was considered a transfer test. The effects of 
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Insert Table I about here 



delay of test and type of test were both significant (F = I3^-3> df = 1/17, 
p < .001, and F = df = I/I7, p < .001, respectively). The groups 

by delay interaction was significant (F = 56-99, df = 1/17, p < .001), with 
the expository training group performing comparatively worse In the 3 
weeks tests than In the I week tests. The delay by type Interaction was 
also significant (F - ^.B^, df = 1/17, p < .05), 

Experiment 2 

Method 

Subj ects . The subjects v;ere 2^ children betv;een the ages of 3 years 
3 months and 5 years and 0 months who attended tv/o private schools near 
Santa Barbara, California, and who failed a pretest for one-to-one corre* 
spondence (out of a larger group of 53 pretested children). The children 
from school A (a half-day nursery school) came primarily from white, 
mlddle^class and upper middle-class homes, while the children from school 
B ( a day care center) came from both white and black, mlddle^class homes. 
Written parental permission was obtained for all subjects. 

Design . There were three between subject groups: 9 subjects served 
in the discovery group, 8 subjects served the expository group and 7 
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subjects served in the observation group. Since all subjects took the 
same five posttests, comparisons by type of posttest are within subject 
compa r i sons * 

Procedure , Each subject who failed the pretest participated indi^ 
vidually In four sessions sitting opposite the experimenter at a small 
table in the schooK No rewards were given for participating. 

In session 1 a pretest for one-to-one correspondence was administered 
to all subjects. Those who passed were eliminated from the study as 
In Experiment K In session 2 (1 to I^ days later) those who failed the 
pretest were given one of three training programs for one"to"one 
correspondence. Subjects were randomly assigned to treatments except 
that an attempt was made to equate groups for age, sex and school attended. 
In session 3 (5 to 7 days later) the recall test, transfer test, and 
conservation test were given. In session h (l^ days later) the same 
recall and conservation tests were administered as in session 3* 

Materials . Materials consisted of )2 small, plastic, block ond 
white panda bears; 12 small, plastic, partly eaten apples, 12 red and 12 
blue standard poker chips as used in Experiment 1, and the board and data 
sheets used in Experiment 1 . 

Pretest . The children v/ere first familiarized with the materials, 
learned to name each object and were shown the bear "eating" one of the 
apples- Six bears were placed on the experimenter's side of the board, 
next to the ridge, equally spaced, and facing the subject, with the 



instructions: *^Now you put just as many apples on your side. Make it so 
there are just as many apples as bears,*' Following the subject's response, 
a second trial with seven bears was given. The criterion for passing 
the pretest was a correct response on either or both of the two trials- 

Discovery and expository training . The discovery training and the 
expository training were identical to study I with the exception that 
bears and applies were used instead of poker chips. 

Observat ion tra i n i ng . Observation training was done in the form of 
a game in which the experimenter placed various numbers of bears on one 
side of the board and applies on the other side, and the subject had to 
judge each time whether it was done *Vight** or *'wrong**, ''Right** was the 
appropriate answer for a correct one-to-one correspondence, i,e,, the same 
number of applies as bears. Objects were placed in the following manner, 
each pair beginning with the number of bears on the exper imentcr * s side 
of the board: 1 and I, 2 and 2, 2 and 3, 3 and 2, 3 and 3, ^ and 5, h and 
S and 5 and 5, 6 and 5» ^ and 6, 7 and 6, and 7 and 7* The apples (with 
the exception of the extra one or the missing one) were each placed directly 
opposite a bear. In order to familiarize the subjects with the same 
vocabulary as was used in the other two training methods and the tests, 
during each trial the experimenter said: **l*m going to put just as many 
apples as bears here. Look, are there just as many apples as bears? Did 
I do it right or wrong?*' If the subject made an incorrect judgment, the 
experimenter simply corrected by saying, "No, I did it right (or wrong) this time,*' 
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and proceeded to the next problem. The last six problenis were repeated 
over again in the same order as many times as needed until six successive 
correct judgments occurred, 

Recal 1 test. The recall test was identical to the pretest and was 
administered at both test sessions. 

Transfer tes ts . Transfer tests v/ere administered only at the first 
test session. There were four different tests Involving one-to-one 
correspondence in which the conditions were slightly different from the 
training. The instructions to the subjects were always to put **just as 
many'* objects on their side as there were on the experimenter's side of 
the board. The tests were as follows: 

K Different objects: blue and red poker chips were used instead 

of bears and apples. One trial v/as given using seven poker chips, 
2, Two rows of bears: the experimenter placed seven bears on the 
board In two rows of four and three forming a zigzag pattern. 
One trial was given, 
3- Bears close together: the experimenter placed six bears in a 
row next to the ridge with no spaces between them. One trial 
was given. 

Piles of bears: six bears were placed in three piles of two 
bears each, next to the ridge. One trial v/as given. 

These four tests were equivalent to transfer tests I, ^» 3, and 5, 

respectively, of study 1 , 
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Conservat i on test > The conservation test was Identical to the con" 
servation test of study I except that bears and apples were used instead 
of poker chips. Two trials were given at both test sessions, 
Resul ts 

Sixteen subjects passed the pretest and were eliminated from the 
study. Of the 37 subjects who failed, 2^ completed the training and tests. 
There were therefore 13 drop-outs. Two of the children were dropped after 
the pretest because of inability to understand the instructions, two were 
dropped because of inability to leorn the observation training, and two 
left school before completion of the study. The others dropped out of 
their own accord (refused to play): three after the pretest, one after 
discovery training, one after expository training, and two after observo^ 
tion training. 

Of the 2^ subjects who completed the training and tests, nine were In 
the discovery group, eight in the expository group, and seven in the obser- 
vation group. The mean ages of the subjects were k years and 2 months 
for the discovery group, k years and I month for the expository group, and 
3 years and II months for the observation group (^9.8 months, kS.O months, 
and ^6-7 months, respectively). T-tests revealed no significant differences 
between these means. The discovery group contained 3 girls and 6 boys, 
while the expository group contained k girls and k boys, and the observation 
group ^ girls and 3 boys. 

The tests were scored as follows: each subject received five differ-* 
ent scores between 0 and 100 corresponding to the percentage of correct 
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answers for each of the five types of tests: recall, transfer and conser" 
vation tests one week after training, recall and conservation tests three 
weeks after training. The group means for the five tests are shown in 
Table 2. 

Two separate analyses of variance were computed on the data. The 
first had one between subjects factor (the type of training received) and 
one within subjects factors (the type of test). Overall, the discovery 
group performed better than the expository group, which, in turn performed 
better than the observation group, but the effect of the type of training 
did not quite reach significance at the .05 level (F - 2.876. df = 2/21, 
P < .1). The effect of the type of test was highly significant (F = 29.63, 
df = h/Bhf p < .001), but there was no group by test interaction (F = 1.03, 
df = 8/8^, p > .20). 

A second analysis of variance was done with the data from the recall 
and conservation tests only. There were two within subjects factors: 
delay of test ( 1 week and 3 weeks), and type of test, and one between 
subjects factor: the type of training. The effect of type of training 
was significant (F = ^.09, df = 2/21, p < .025). The effect of type of test 
was also significant (F = 60.99, df = 1/21, p < .001), and the 3-way inter- 
action between groups, delay and type of test almost reached significance 
at the .05 level (F 2.85, df = 2/2), p < .)). This finding generally 
replicates the main finding of Experiment I. None of the other inter- 
actions were significant. 
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In addition to these analyses, individual comparisons were done 
pairwise between the three groups for each type of test, using Fischer's 
exact probability method. The subjects were categorized according to 
whether they passed or failed the various tests. The criterion for passing 
was at least one out of the two trials correct for the recall and conser- 
vation tests, and at least three out of the four trials correct for the 
transfer tests. The discovery group performed significantly better than 
the observation group on the conservation test given I week after training 
(p < .05). At the threeweeks delay the difference between the discovery 
and observation groups was marginally significant for both the recall 
and conservation tests (p < -1)^ There was also a marginally sfgnificant 
difference between the discovery and expository groups on the conservation 
test given one week after training (p < .1). There were no other signi- 
ficant differences between the groups. 

Conclusions 

These results provide some evidence concerning the effects of dis- 
covery and active manipulation of objects on children's learning of 
number concepts. If this study had used only a posttest based on mastery 
of the presented information (i.e., only a recall test) there would have 
been no evidence of differences among the training groups In either 
Experiment I or Experiment 2. However, when posttests are given that 
include far transfer such as conservation tests, important differences 
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emerge: in particular, the discovery group performs relatively better 
that the expository group on far transfer while both groups perform at 
similar I evel s for short- term reca IK Th i s f i ndi ng sugges ts that d i scovery 
instruction resulted in a broader learning outcome* A third interesting 
piece of information is that, in Experiment 2, there were no reliable 
differences in the performances of the expository and observation groups. 
Hence, wfthout discovery, the active manipulation of objects seemed to 
have liCitle positive effect. 

These findings are consistent with the idea that the discovery 
procedure encouraged subjects to activate their existing cognitive struc- 
tures concerning number concepts, and to assimilate the new inforn^ation 
to form a broader learning outcome. Subjects in the expository and obser- 
vation treatments apparently were more likely to add the new behaviors 
to memory without connecting them to related ideas. It should be noted 
that the discovery pro^dure developed for these studies was guided in 
the sense that subjects continued on the problem until they reached a 
level of mastery. 

One important pedagogic implication of this finding is that equivalent 
mastery on a behavioral level such 3S was displayed by each of the treat- 
ment groups does not guarantee equivalency in **what is learned**. Experiment 
I and the replication provided by Experiment 2, help extend earlier work 
on discovery (Egan e Greeno, 1975) to a new subject population (pre-schoolers 
and provide a step in our understanding of the cognitive effects of discovery 
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Table I: 

Mean Percentage of Correct Responses by Two Training 
Groups on Four Types of Tests 



Instructional 
Method 


One Week After 
Training 


Three Weeks After 
Training 


Discovery Group 
Expos i tory Group 


Recal I Transfer 


De layed 
Recdl I Conservation 


36 72 
80 6i» 


100 56 
71 19 
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Table 2: 

Mean Percentage of Correct Responses by 
Three Training Groups on Five Types of Tests 



! nst ruct iona 1 
Method 


One Week After 
Trai ni ng 


Three Weeks After 
Trai n i ng 


Di scovery 
ExposJ tory 
Observation 


Recall Transfer Conservation 


Del ayed 
Ftecal 1 Conservation 


78 53 

63 50 6 
71 39 0 


100 28 
75 6 
57 0 
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